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S (54) Title: DISPLAY DEVICE 

5 (54)ieMa)«fj;: itmm^ 




(57) Abstract: An organic EL 
device comprises a first electrode 
consisting of light-reflecting 
material, an organic layer with 
an organic luminescent layer 
and acting as a resonator, and 
a second electrode consisting 
of a reflective half-transparent 
layer and a transparent material. 
To obtain light resonating with 
a certain spectrum width, L 
is minimized provided that 
(2L)/A+sg(f)(27r)=m is satisfied, 
where 4) (in radian) is the phase 
shift appearing when the light 
from the organic luminescent 
layer reflects at both ends of the 
resonator, L is the optical distance 
of the resonator, and A is the peak 
wavelength of a desired spectrum 
of light. 
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7.^^ h)\^(D\^-':7^^t XtLtzm-^^ (2L) / A+<J> (2;r) 

=in imi^mm ^mtzirmmr'^^mmLtm^mtt^^^'){z 
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5 

10 ^^t^^c7)i b ^ h a ^ -y -fe >x (Electroluminescence) =^^|J 

* -^n<^^^n^umfrsmm^mf^Lfzm^. m^ity^ u t'Mit^:^ 
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-y 7 7 IS 3 > ^WiiE^mmM 4 . ^m^ytm 5 Rzf^mmm e ^ 
5 #im@6 ^£7)fBi$:amt. ^m^m(D^tz{iimm^nxmm\m 

15 tz^oumm^^^^^^mLfzmfi^fj^^nx^ib-f. 

20 m 1 [i(-/Txt/cW*lE L^?T-ti. ^?c7)^U|3;6^<^^At 

- 1 2 7 8 8 5-t^i>^t3(i. m^miZTiktXi^z^ ^/TsMi'Jti 1/4 
^^:S1Si:iil^M7t^Si^^M'^^b-a:TBHab/-c:^^(7)W*lE L^/Ts^ 

m^^rnm\^fztmm(Dmmo)^mELm'Fizisii^mm i ffl'Ki. i 



wo 01/39554 



PCT/JPOO/08233 



B (R) . *| (G) > W (B) (7)#fe^^^-r^;{7 7-7 

15 

20 m^mnt^zt^^x^^ Lt-^hm^(D\^-T^m<ztti<9\-^K^ 
m'^^m^.t^ztiz^,^, 

25 ±B(D^ot£^^^mf^t^tzib(DZ(Dmmit^ ytRmmt^^ti 
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^^xt Lfzm^. TB(^^ ( 1 ) ^mtztmmr-^mu(D^^m^ 

(2L) / A+<D/ (27r) =m (mtiSlgl) (1) 

mfztmmv]E(Dm^mtfi:^^i izmf^^nn^^tzib^ m'oi^^ 

15 izf^fzn^o ZCDtzlsb. 3a)^,T^^?^i. IXOHi^n'STtOX^^ h 

mx^f^E(D\^±^m'hnfzii(Dttj:^o 

4 ^;!jo^7^cTiH(7)xC (3) ^mtzt ^ o iz^t^mmL ' im^^n 

25 Tl^-So 

(2L) /X+<t>/ (2k) =m (m(±M^) (2) 
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( 2 L ' ) /A +(D/ ( 2 ;c) =m 1 + 4 ( 3 ) 

10 *|c7)7fecDX'^^ b^bOt"-^^:!^ A ^L/cii^. TIB(7)xt (4 ) 
mtzt^^mCDo-^L^^lEom^^mtt^^^^m 1 (Cjl^f LT 1 0 
(D^^q^M^tzTBcD^ (5) 5:^/i-rj;-9{c^^6^gg|iL ' >6N*t5 

( 2 L) / A +(D/ ( 2 7c ) =m (mti^lgl) (4) 
15 ( 2 L ' ) /A +CD/ ( 2 ;t ) =m 1 + q (5) 

^(D^iUmmm^X^i. # (R) . ^ (G).. W (B) O^^IJig 

^(Dmmm^^m^^rmm-^ntzijy-m7Fmw.xit. ^^^%izi^ 

(7)® H T'feliEJt «7) IS]±;5^*|1I ^, tlfc ^ (7) (3 o 
25 ^/-c. iO^0^o^4 o^/T^^^ii, mV^^imm(^}Lli\z^ Htfie 
^jSgp-e^tgLT^I^^ 2 «^i/i>^t>|)J 0 tb$tl'i)3t^^iiii■r'2.*7- 
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5 mLx^m^i^3\mt^ztiztj:^„ z.zx. zcD^muit. afi^^ 
10 n^o -15. Bmmmmi^m(D9\-^iiij^-7 ^ )i^izj;i':,xm^ 

/Ts ^ ? ^ ^ n ^' n s <^ b -y- ii fig ^ # ^ t L T I ^ -5. c 
ttz. ±m(D^^tm&^^mj$ii-^tztb<Dmc^^mi>i. mimmt 

20 (D^m^ tt£ ^ ^ ^ izmm^ ntzmTTsM^izisi^x . m\-mi 
^smi-twimzp<mmmm^nx\.-^:bz.f^w^tLx\.^=^^ 

ttz. ±B(DJ;:^tji^^^Mmt^fzib(D^ <hlzm(D^mi±. SIS 

±izftKm^n^^hti;^m 1 mm. m^mRxfrnmrnt-^ti^mz 

25 mm(7^^m^ tt^ ^ 1 izmj^^ nfzm7j<m'!'iz:^\.^x . m\ -mi 
(DmTT^m'^tmmiz^mutmf^^nxi^^zt^wmt lx\.^^^ 
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^^Ht. W2 mm t<it^^^m(D^mu tu;Bj:^izmm^n^. 
m^m^i^tji^m 1 Mmtmm^^nt-ihtji^mzmmtcDmizm^tm 

mutti^j^^ izmj^^titzmmMj-iz^i.^x^ ^mu(o^^mm 
^LtLtzm^. mmn^mitLtzt^izm^th^n^^(D7s-<^ h 

^^■^^^m^^m 1 3 cxm^^-\ttz^^0mi=-B^-^-rizm^ti^L 

(FWHM) (D'^^^x\^xh^^o\z^ ^^mimLtm'^^ti 

'<>t^o^^^ELm=f-ti^^WL^^^ntz^^(D7.^^ h )\y^7rstwm. 
m 3 mit. ^\'^K^(D^±^u^tLfzm^(D^7rsm^(Dmm\^7jk 
tmmm. mmit. ^o)mm(Dm\mmmmAzx;^^mELm^^ 

^mm. m&m^i. ^<^m(Dmimmmmiz^;h^mELm=f-iz^s 
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ym^frs-t^mm. mi omit. ^o)mm<Dm\mmmmiz^^^m 

Lm'^^Tjkt^^^mm. mi ^mit. z.(Dmn(Dm2mmmmiz^ 

^^i^ELm=piz}s^i:^^mmmi^(D7 ^ ;b^#t4^/^-rx-<^ h;i. 

cDv ^ 3. u-v 3 v^J^-zTN-rmSllll. m 1 5 Hii. do^H^cDB 3 m 
15 *feJ^M{3J:'I.W*IE L^??r/T^-r^SI5®^MIlI. ^1 6 0(±. 3(7)^B^ 

t4$:/TN-rx^i:7 h;K^v ^ a- u-v 3 >^J^/T^■rlB§llll. mi ima. 
z(DmB^(Dm3mmmmiz^^^m.ELm'?- (g^^) >6^^,motfi$ 
tifz^cDx^^ h ;kdv a i u-i/ 3 >fij5-/7^-riB§iiii. B 1 8 mit. 
20 ii0^0^;&^'iiffl$n'g>fteow*iE ^/T^-rMgI5i^Ml2l> mi 911 
it. z(Dmm(DmAmmmmiz^^^mELm'?-^7Ftm^mmm. 
m2omit. z(D^B^(Dm Ammnmiz^^^i^ELmT-iz^\.^rti 

-V3 >^j$:/T^t-iBSiiii. m2 imit. zo)^B^(Dm A^mmmiz^ 
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L ^ ^ C7) fte (7) ^^^J /T^ f if M EI T' ^i. o 

- £^^0^?:W*IE L^^lziiffl L^c^/Tn^? (7)||*fe?f^M^^ 

^J^ifS^ (P t ) . ^ (Au) . ^oA (C r ) . tfzli^ 

>/xx> (w) m(^^Kmnr-mf^^nr\,^;b. ttz. z(Dmi 

mm 1 2 li. Ml?^^* 1 0 0 nm~ 3 0 0 n m(7)|gH(z|5^$ nr 
20 1 3ti. m^ii. ^<'y7 7mi 3 a. iE?L$riiiM 1 SbRxf 

m^fmrnm^mis^tz^m^^m i 3 c ^Tmt-ihm<kmMLxti:^o 
m^mmmit^w^m^m 1 3 c t{tm<Dm tLxm^x 

/'^'-y 7t® 1 3 ali. V -'7 ^^±i-^tzib(Dmx^K) . M^'.fm- 
M T D A T A C4. 4' . 4"-tris (3-methylphenylphenylamino) tri phenyl 
25 amine ] . 2-TNATA C4. 4' . 4"-tris (2-naphtylphenylamino) tr 
iphenylamine] ^VMl^^H^o Uts^ ^^^yrMl 3 ati. - ^ 
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bli. m^ita-NPD CN. N' -di (1-naphthyl) -N. N' -diphenyl- [1. 
I'-biphenyl 3 -4. 4' -diamine 3 T-^^^n^^ ^tT. ^m^^tM 

1 3 cti. (R) . ^ (G) . w (B) ^n^^nom^^^^t^ 

A 1 q 3 ( h X+y 'J y-;U7;i/^ -'^Alg^:) 

1 3 ^^f^t^ ^ti^cD^mit. y rM I 3 a 5 n 
m~ 3 0 0 nm. iEa^i^S 1 3 b 5 n m~ 1 0 0 n m. Wtllg 
T^li 1 3 c *M 5 nm~ 1 0 0 n m(7)|gH(3i9:^ $ n^S d i: ;6^'$f S t 

^if. ^r^v'^A (Mg) (Ag) . ^riih(D^±mx*m^^ 

nxt^^o d04^iiB^^|^Ji 1 4li. lllP;f>^'5 nm~5 OnmOigH 
$ ^ 2 S@ 1 5 Ci. ^J^(f^{l:^ Vv^'^.AXX (Indium Tin 

Oxide: I TO) yv^ i.twm(Dm\tmm. -mmizmmm 

^^*30nm~1 000 n mCD|gfflT*^ d t -So ^ /c, 2 

tT, mitiy y :3 > (S i O2 ) . M<bv =3 > ( S i N) 
^ d i:^^'T'ir, 5 0 0 nm~ 1 0 0 0 0 n mc7)Jli/?-^^^M $ tl 

25 <i.o 
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1 3 t'^mmR^m 1 4 1 r-i^mmmmmm^ nx ^ o . ^wtm i 
3 :bmmutt^':>xi^^. z.cDtzib^ mimmi 2 t^mmKMm 1 

^mW^tTBcD^ (6) ^mtzi-^^lzmZ^n. ^co^xh^^lzJE 

^mi 3 cx-m^Ltzythi^mimm\ 2Rxf'=^MmKmm\ ax^k 
^-r^WAz^i^^im^yy h^<D7vT>. ^mm^m 1 3 cxm^ 

t -6 7^ h CD -9 0 ai t /c h (7) X ^ ^ h t°- ^ ^ A ^ 

10 ( 2 L) /A +0/ ( 2 ;r ) =m (m(iSISl) (6) 

^LT. wiiJi 1 3 ^mmt^^m(Dmmi.t^ zn^mtzt^oiz 
n^^nxi^^^o zzx^ ^m^o)^^mmnt. ^mm i 3 
^t^^m (z(Dmimmmmizis\,^x{tJ<'yy7m\ 3 a. lEjim 

iili 1 3 bRX/^Wtm^m 13c) (D^m^mn 1 . n 2 . n k 
15 tmmd 1 , d 2. dkt-fy^ib. TB(D^ (7) J: -9 (3^4?) 

L = nlxcll+n2xd2+- + nkxdk (7) 

L(Dtmm^m-f^t. ^-.y 7 tji 1 3 a*^*2 - tnata. ina. 

I 3 b;6^'a-NPD. ^m^ftm \ 3 c:b<A\ q3t-^t^^^ 
20 ^nh(DW^t<^n^*nd l = 32nm. d2 = 30nm. d3 = 5 
OnmT*S)0. A = 535nm^-r'l>^:. nl = l. 9. n2 = l. 
8 . n 3 = 1 . 7 T'*>§*^b. 

L=l.. 9 x32 + 1. 8x30 + 1. 7x50 = 200nm 

. s i mm ±izKMm (c rm) ttzit^mmR^m (Mg. 



wo 01/39554 



PCT/JPOO/08233 



Ag. Mg-Ag^^^) ^ 2 0 0 nm\;i±(Dmmi^f^mL. 

^m.m(r>m^w^nt^m^''X%^%t^z.tt^x-%^ m^^t. princi 

pies of Optics. Max Born and Emil Wolf. 1974 (PERGAMON PRESS) H 

t.tz^ ^mmWimm<Dm^i^-7 V hmmz^ ^(Dn. k^. 

15 (D0fii£^— ^J^^lf A = 5 3 5 nm(l>(^tTcD = - 4 . 77 

2 twai 1 3 ii^^is^Rl^li 1 4 i:-e^tilHi^t^^^1i^$n. 

(^^^c7)3t^6^gg^L) ti. m 1 mm 2 tw^s 1 3 t'^mn 
t^^m.=f-^-r^mmx-9.hm^^mi-:^mzn^o 
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mi 3 cxmyt^-^fzjfi^^m=F&^^-^-rizM^ii!,Ltz^(D7.-<^ h 
10 ttzitmmtLr. msmiz^ (6) 5t^^/i-r^<3t^6^gg§iL 

;i>^'IE^^ft/J^^ii(c^j: t>7^f ^,^ (c:cTSim= 1 ) W*IE L ^^;6^ 0 iii 

Lm=ftmmizmf^^n^ (r) ^mo^^^^ftt^^mELm'?- 

15 {i/<«y7Tlil 3 a$r2 4 Onm^L. *| (G) ^^Ttt" >S 

W^E L^^fi/N'-y 7tMI 3a$rl 9 Onm<bL. W (B) flMcT) 
3t$:^^-r^W*IEL^^{i/N'«y 7t® 13a^l50nm<ht-'i.:i 

1 ^(omm^^m^Ltzo m^mit. zcDitmmtmm 
3 cx^9t^^tzyt^0m=f^^^-^-rizm^ti!,Ltz^(D7.-<':7 hji. 

25 ^jfi 3(DmmtB^t^ztT. ^mELM^t^i^M^th^n^yt 
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m\ oii(±. mi^mmmizii^^i^ELm^ (m=o) (Dnmn 

5 ^/7^M(3^tT0° (JEM) > 3 0° . 6 0° t7)^j^ 

Xm^^ntzW (G) (DW.^(D^<D7.-<y h;UT-*^o ^/c. ^ 1 1 

imm(^^m.ELmi- (m=i) ©?iif^{i(??'i4^^/i^-rr7 7 

10 -SWIIE L^^t:^ti. 3 0 ° imx h ^ h \::- ^ [t 

\^tA,Ei/-7hLX^ibir. 60° ■rn/i:Ji'^T'^oT^;X--<^ h )l 
(D\^-9{t\ 0 nmlijgOv7 h ^ o T -!> „ ZtliztiLXit^ 
^JOW^E L^^-eii, m 1 1 |l(l/TN-r J: -9 {3. ^Iif^;6N*6 0 ° -fn 
/■cii^cDX-^^ 3 0 n mM ^)^&:S|iiJ(3 v 7 h 

15 fe;6^'EboTLS oTV^-Si d (7) d <h <x, ^ ^ 1 Hj^jf^ 

z.mr-(;K(D^^tm^\z^^^ ■tt^h'tb^ ^ftMizMLxP(^i5\^ 
20 e =7'J7 yt^hmzm^. 5C ( 6 ) tisoiC ( 8 ) (D^^izm^ 

( 2 L) / A ' X c 0 s 0 +cD/ ( 2 ) =m (mtiMiJ) (8) 
CC-?:^ A ' = A+AA ( A(i. ^^M^ JEM <b^tzm^ 0^-7 ^ 
;U^5'#ttOX'^^ h;l/Oti--^'S:l) t-t^^. 5t ( 8 ) i^'^A A = 
25 ( 1 - c 0 s 0) Ai7^d:0. ^tgff ^^-^li^-r ^ 
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\k^AcDmm^^^. mt^f\^^K^-n^U 7^';b^#t4ox 

5 = 2;c-2L/A + 0 (9) 
15 T-fe^o CCIT^ 

5 = 2 7t ' m imimm (10) 

tt^t^ ( 9 ) . (10) 

2L/A„.x +0/2;c=m (mti^l^) (11) 
20 5^ (9) T'W^IMl 3 (D^^mmL^<4^:^ < t ^ X(D 

mitmizn-t^ 5 (7)^{b*;6^*^^^.^■r 'S. ^ t ^sp r* ^ ^ j; 0 {i. m 

mi 2 11(3. m^ytmi (b7°=3>?±MBM-7) D^^iJL/c 

B 1 mmmmizj^^^mELmT-t-<^M^ih^n^^(D^mmm (* 

25 ^B^) $r/T-to ttzitmmtLX^ CRT (cathode-ray tube) 

mmm (crt) 1 iii$-ffl<.^Tt}iB^L/i^^^(7)W*iEL^^:6> 
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ZZ.-^\ m\ im^. -#^ftJ(^l|(^ffiliSP(iX<^ h;bfLM (spec 
trum locus) . iMSPti^^fl^ (purple boundary) "to ^Ltlh 

*j 0 > c R T t (5 Ill l; fenj^ig H tmf^ ^n^z.b tmm ^ntz^ 
z(ow> \ 3iii(3/T>twiiEL^^t±. mAm\zm-tm\%m^m\zi^ 

15 m^ii 5*^f>;^j:^^tg$i5(^7t^6*]iigiiL (zzx*i,t. mimmmmt 

mWlLXLz tt^) (i. TB(D^ (12) $r'^/c-rm(7)-9 ^NfJ^L, 
^^^iE(7)«/jN{i(i/j:^m (^(7)m^m 1 i:*< ) LT 4 ^iP^/iT 
l2(D5t (13) $:M/-c1-J:o?^ci:^^6*JgggiL2 tmm^tiXK^^. tzfz 

w^^Tti 1 3 c x^^Lfz^ht^^m^ {w>2mm \ 5 ) (dm 
\:^-^w.^^xtt^o t^is^ w>2nm\ 5±(i. z(Df^2n.m\ 5 

25 (2L, ) /A+O/ (2;r) =m (rnCiHIS:) (12) 

( 2 L 2 ) / A + 0/ ( 2 7c ) =m 1 + 4 (13) 
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z.(D^^ izmi^ntz^m^ {-tuh^m 2 mm 1 5 ) (i. ^ 1 4 

I§](3/TNt- J: -9 (c. (R) . *| (G) . # (B) (D^mmz-Ml^^t^ 

-swiiE L^^t3iJl^T. ^mm^mm 1 a tm2mm\ 5 m2 
10 nmi b(D±mnm (m^ifi^nm) tr-^m^mm^mmbtzi,<D 

mmm^i^^imikmmtm^x^xLz tt^) ci. tihoxc (u) 

15 ^mtzi-m(D^t>. !^lzLi ^^lE(Dm4^mizti:hm i^Om^ml t 
mo izMi^r \ 0&.±(Dm^q^ L< Ci l-8i^±0^i(q 1 * 

Ji];i7^cxt (15) ^mtzt^iuyt^mmL, :bmm^tix\,^^. tz 
fzL. ^m^^mi 3 cx^±Ltz^h^<^m^^ (mzmmi 5) cd 

20 Of-^^:!?: A .h-r-i.o ^ 2 «@ 1 5±J3. c:(7)m2«@l 

(2L, ) /A+0/ (2;t) =m (mtiSI^I) (14) 
25 (2L3 ) /A+0/ (27c) =ml +q (15) 

^OcfcoliiSIf $n/i^jggp (1-^cj:b^m2«@l 5) (i. mi 6 
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iI(C/T^■r<fc■9(::. (R) . H (G) . ff (B) (7)#^|M(3*>(j-^^ 

mj^iz0mxi>^. ttz. m \ nmmmvm.^nLtz^m^(Dmmi.t. 

1 8 
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5 mimmi 2m^-i^m<!K^m,^^M i 3 c . jE^mmm \ sb^ 
^mmi 3 i^2s<ii 5 t^^h^x—DCD^m^tL. 

10 ttz^ Z(D^^Umj^l^tS\.^X^ Pt. Au. C r^(7)^ft9^igf^ 

mm 1 5 ^©rBi{::t9:{tt>n/c:ii^c7)^o(3^,iiffi-r'i. <! <h7^l^*T*^^e 

h 7 yi^x9 izmm^ntz^m.ELm'Fizhmm'^mr-$>^o 

jv^^m^ifzmf^^^t^o -ruhh. w^m 3^±t^^^tLx. 
mimmi 2 t^^u^K^mt^mm 1 3 t^^mmK^M i a tr^^ 
25 tglHiit7&^'1i^$n. zcD^^mmK^mi 4±{i. m2«M (^b^« 

@) 1 5:&t>VN'.y v^-v 3 >M1 6 ^ifrtXij y-y ^ 2 0 ;6n* 

1 9 
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Clt t-r-So 0. # (R) fIi^(7)3t%^7fe-r'g)#.^(3(i5:F (R) 

m^O^%-^^%t (B) ^|l^©7^(7)«?^=&igii-t'l.;(7 V- 

7^;b^ 2 0 G^^'IStt'^n. (B) f|J?!c(^7¥:^^7tt-^^T(3(i» 
(B) %M^(Dft(ryh-^Wk-t ^-h =7 --7 ^ }\y 9 2 0 B ;6^*Ig(j- bnTi> 

-So 

h t- 'S. ig H T-ft t /r *i {3 {^/-c n -1. J; -9 {3 isn- $ n 

T^,^^o ^/■c$'^(3,#*7-7^;i.^2 0 (I*J It -1) jl^^(7)i^l,^^ 
15 IjC^-yr-SCI tt>o 

^ )i9 2 Q ^mmtxitji^u (cc^^iiwtiM 1 3 ) izmL^ ^o)m 

20 O^S:l0^f7t;6^'*7-7^;u^ 2 0 J: 0 iiM'pcDp^mizBiAt ^ Z 
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(D9\^^R^^7rsL^ Gim (G) ^^^(D^m.E Lm^(Dn^KM^ 
/TnL. Rit0 CG) fe|g7^^7)^t|E LH^O^f^t^KI^^/Tst-o ^2 0 

10 fffe^T^oW^iE L^?(z^n^T(i. W (B) $Mmo)nytKMtUS.< 

^2 1 HI (3. #W^EL^^(3SHSL/=*^-7^;l.^ ( 2 
OR. 2 0 G. 2 0 B) (^'^m^'^-^^st. mz 1 114^, B(iff (B) 
15 fe%7t(^WtlE L^^(3g2g$n'l>* 7-7 (DmMW&.^7FL. 
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